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(54) CnOCOB UEMEHTHPOBAHHfl CKBA- 
)KHH 

(57) H3o6peTeHHe othochtch k 6ypeHHio ckbs- 

>KHH H IipeAHa3HaHeHO RAH HX UeMCHTHpOBa- 

hhh. Llejjb — noBbiujeHHe KaqecTBa uejueH- 
THpoBaHHfl 3a chct npeAOTBpameHHH norjio- 



U16HHR ueMeHTHoro h 6ypoBoro pacTBopoB B 

yCJIOBHHX aHOMa^bHO HH3KHX riJiaCTOBblX AaB- 

jichhh. B 6ypK^bHyio k o6caAHyio kojiohhu 
cnycKatOT AonoAHHTejibHyio KOAOHHy. TepMeTH- 
3HpyK)T KOJibueBoe npocrpaHCTBO oGcaAHOH h 
^ono^HHTenbHOH kojiohh b hx BepxHefi h 

HHWHefi qaCTHX.H 6ypHJIbHOH KOJIOHHbl — B 

BepxHefi MacTH. Hepe3 AonojiHHTejibHyio ko„ioh- 
Hy 3aKaMHBaK>T 6ycJ)epHyK) >KHAKocTb, ucmcht- 

HblH paCTBOp H npOA3B04HyK) WHAKOCTb. 

OflHOBpeMeHHO c aaKaqxoA 3thx WHAKOCTefi 
qepes KOjibueBoe npocrpaHCTBO Mew Ay 6y- 

pHJIbHOH H AOnOJIHHTeJIbHOfl KOJIOHHBMH B 3ST- 

pydHoe npocTpaHCTBO npoKaqHBam oSjierqeH- 
Hyio >KHAK0CTb. Cnoco6 nosBOJineT Hcno/ib3o.- 

BaTb MHCTblH UCMCHTHblH paCTBOp 6e3 H3- 

no^HMTenefi h c hco6xoahmoh bucotoh noA^eivia 

B yCJIOBHflX UCM6HTHpOB3HHH nOnomatOlUHX 

njiacTOB. 1 hji. 



H3o6peTeHHe othochtch k CypeHHio cKBa- 
*hh, b nacTHOCTH k cnocodaM hx ueivieH- 

THpOBflHHfl. 

Ue^bjo H3o6peTeHHH hb/jhctch noBbiuieHHe 
KanecTBa ueM6HTHpOB3HHH 3a cqeT npeAOTBpa- 
meHHH norjiomeHHH ueMeHTHoro h GypoBoro 

paCTBOpOB B yCJIOBHHX aHOMaJlbHO HH3KHX 

n^acTOBbix AaBJieHHiL 

Ha qepTewe noKaaana cxeMa ocymecTBiie- 
hhh cnocoGa. 

B cKBawHHy 1 cnycKaiOT hh>khk>K)- ceK- 
UHK) o6ca^Hofl KoaoHHbi 2 Ha <5ypHJlbHOH KO- 
JiOHHe 3. 3aTeM 3aKaqHBaK>T 6y<J>epHyio >kha- 
KOCTb, ueMeHTHbiH pacTBop h npoaaBoqHyio 

WHAKOCTb. 

riocne 3Toro b CypH^bHyjo 3 h o6caA- 
Hyio 2 KcnoHHbi cnycnaioT AonorcHHTe/ibHyio 
KO^OHHy 4, repMeTH3HpyiOT KOAbueBoe npocr- 

paHCTBO OGcajlHOH KOJIOHHbl 2 H AOnOJlHHTeib- 
HOH KOJIOHHbl 4 B HX HHJKHefi qacTH, a 3aKaH- 

qHBBHHe 6y(|)epHOH whakocth ocymecTBjiniOT 



qepe3 AOnojiHHTejibHyio kojiohhv 4, npnqeM 

OAHOBpeMCHHO C 3aKaqKOH 3THX WHAKOCTefi 

qepe3 KOAbueaoe npocTpancTBa 5 6ypH,ibHOH 

3 H AOnOJIHHTeJIbHOH 4 KO.IOHH npOKaHHBaiOT 

o6^erqeKHyro >KHAK0CTb. 

ripH 3tom ajih pea^H3auHH cnoco6a hh>k- 

HK>K) C6KUHK3 2 06caAHOH KOJIOHHbl COCAH- 
HHIOT . C 6ypHJlbHOfi . KOJlOHHOfi 3 C JlOMOLUbK) 
pa3-b^AHHHTanH 6 H3BeCTHOH KOHCTpyKUHH. B 
HWJKHefi qaCTH CeKUHH 06caAHOft KOJIOHHbl 2 

ycTaHBBJiHBaiOT ynopHoe rHe3AO 7 (naa 6auj- 
MaKOM 8), CTon-KOJibuo 9, naTpyfioK 10, o<5- 
paTHbifl KJianaH 1 1. /lonojiHHTenbHyio KOJiOHHy 
b HH>KHeft qacTH oOopyAyiOT naTpySKOM 12 
c KOHycoM, BbinojiHeHHbiM noA ynopHoe rHe3- 
AO 7. 

B BepxHefi qacTH nepBbift pflA"Tpy6 odo- 
pyAyiOT otboaom . 13 c KpaHOM, a Ko^bue- 

Bpfi 3a30p MOKAy 6ypHJIbHOH 3 H AOnOJlHH- 
TeAbHOH 4 KOJ10HH3MH repMCTH3HpyiOT yrLHOT- 

HCHHeM 14. B BepxHefi qacTH AonojiHHTeib- 
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Hyio KoriOHHy 4 ooopyAyioT ucmchthpobomhoh 
rCWlOBKOM 15 C OTBOA3MH 16 h 17, a Me>KAy 
OT80A3MH BHyTpH UeMCHTHpOBOHHOfl TOAOBKH 

15 noMemaiOT pa3AeAHTeAbHyio npo6ny 18. 
JlocAe cnycKa AonOAHHTeAbHoA koaohhu 4 

BHyTpb 6ypHJlbHOft KOJlOHHbl 3, COWJieHeHHfl H 

repMerM3auHH naTpy6Ka 12 c ynopHbiM ™e3- 

AOM 7 Ha OTBOAaX 13 H 16 OTKpblBBIOT 

KpaHu h qepe3 otboa 16 3aKa4HBaiOT 6y- 
(j>epHyio >KHAKOCTb h pacMeTHbifl o6T>eM ue- 
MeHTHoro pactBOpa, a qepe3 otboa 13 npo- 
naMHBaiOT oo\nerqeHHyio wHAKOCTb (soAy hah 
aapHpoBaHHyio BOAy> o6pa6oTaHHyio xhmhmcc- 
khmh peareHTaMH — bo H36e>KaHHe otfBa- 

AOB' CTeHOK CKBa>KHH). 33K3qHB3HHe ynoMHHyj 
TWX KOMnOHeHTOB npOH3BOAHT C paCHCTHOH 

CKopbcTbio, MTo6bi noAAepwHBaTb nepenaA A3B- 
.jienHfl Ha ueMeHTHpyeMbifl norAomaiomHfi 
njiad, npH kotopom norAOiueHHe He npoHexo- 

AHT. 

Flo Mepe noA"beMa ueMeHTHoro pacTBopa b 
CKBawHHe h BbiTCCHeHHn 6ypoBoro pacTBopa 
Mepe3 OTBepcTHn pa3-beAHHHTeAH 6 b KOAbue- 
Bofi 3a3op nocTynaer o6AerqeHHafl >KHAKocrb, 
pa36aBAHH BbrrecHfleMbifi pacrBop, cHHHtan npn 
3tom ero nJiOTHOCTb h peonorHMecKHe noKa- 
3aTeiH. 

Flocjie 3aKaMHBaHHfl pacqerHbix o6i>eMOB 
6y<}>epHOH >khakocth h ueMeHTHoro pacTBopa 
b AonoJiHHT&nbHyio KOJioHHy 4 Ha oTBoae 16 
3aKpwBaiOT, a Ha OTBoae 17 OTKpwBaioT Kpan 
h npoAOJi>KaiOT 33KaMHBaTb n po A3 BOM Hy 10 >kha- 
KOCTb ao nojiyqeHMH «CTon», t. e. ao Tex 
nop nona pasAejiHTeAbnaa npo6t<a 18 He ca- 
AeT na cron-KOJibuo 9. 

Jlocne no^y^eHHH «cTon> 3aKaqHBaHHe npo- 
A3B0MH0H >khakocth npeKpamaiOT, HO npoAOJi- 
waiOT 3aKaHHBaHHe o6AerqeHHofl >KHAK0CTbK) 
c ue^bio BbiMbiBa ueMeHTHoro pacTBopa H3 
3aTpy6Horo npocTpaHCTBa CKBa>KHHbi BUiue 
pa3i>eAHHHTejiH. 3areM H3 oGcaAHbix h 6y- 

pHAbHblX Tpy6 H3BACK3K)T AOnOAHHTeAbHyK) 
KOAOHHy H OCTaBJlfllOT CKB3JKHHV Ha 0>KKA2" 

HHe 3aTBepAeBaHHH ueMeKTa (03U). Floc/ie 
03U, OTcoeAHHHioT 6ypH^bHbie Tpy6u or 3a- 
ueMeHTHpoBaHHOH cenuHH h npoH3BOA«T cnycK 
h ueMeHTHpoBaHHe BepxHeA cckuhh no H3- 
b€cthoh cxeMe. 

flpuMep. B cKBa>KHHe My6HH0fi 4750 m 
b HHTepBaAe 4725—4700 m bckpwt norjio- 
maiotUHA njiacT. BcKpbiTHe nJiacra ocymeer- 

B^HJlOCb 6ypOBblM paCTBOpOM nJIOTHOCTHO 
1300 Kr/M . ripH HCnOJlb30B3HHH GypoBoro 

pacTBopa c T3KOH njiOTHOCTbio norAomeHHR He 

npOHCXOAHT, HpH yBe^HMCHHH nAOTHOCTH CBblUie 

1300 Kr/M 3 npoHcxoAHT MacTHMHoe norAome- 
hhc BBHAy TOro, mto nor/iomaioiuHH njiacr 
flBjiaeTCH SKcnAyaTauHOHHbiM o6T>eKTOM, to nm 
HaAOKHoft ero h30ahuhh Tpe6yeTCH npHMeHe- 
h He MHCToro ueMeHTHoro pacTBopa 6e3 H3- 
uO/i HHTejieft. BHsqa/ie onpeAejiniOT Bbicory yc- 

T3H0BKH pa3>eAHHHTeriH npH yCAOBHH, 4TO ceK- 

uhh 6yAeT 3aueMeHTHpoBaHa mhctmm ueMeHT- 

HblM paCTBOpOM C nAOTHOCTbK) 1800 Kr/M , 
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eCJlH BUUie pa3T>eAHHHTeJ1H KO^bUeBOH 3a30p 

6yAer 3ananHeH boaoA. 

PacMeT npoH3BOA«T no <J)opMyAe 
, L{p^— P») 

BbiCOTa yCT3H0BKH p33T>eAHHHTe- 

jih, m; 

iviy6HHa 3ajieraHH« noMomaiomero 
n^acra, m; 

njioTHOcrb ueMeHTHoro pacTBO- 
pa, Kr/M 3 ; 

njiOTHOCTb CypoBoro pacTBopa, kt/vt 

rfl nJlOTHOCTb BOAW, Kr/M 3 . 

FloACTaBHB HcxoAHbie AaHHbie b <J)opMyAy, 
noAyM3K)T /ip»3=2953 m. 

M3 npHBeAeHHoro pscMeTa cneAyeT, w> npH 

HCnOJIb30B3HHH A3HHOF0 Cn0CO6a pa3T>eAHHH- 

TeAb ceKUHA mo>kho ycTaHOBHTb na My6HHe 
2953 m, t. e. Ha 1727 m Bbiuue hoaouj- 
Bbi H30jiHpyeMoro norjiomaiomero njiacTa, h 
npH 9tom He npoH30flAeT noiviomeHHH ueMeHT- 
20 Horo pacTBopa npH ueMeHTHpOB3HHH. 

npH ueMeHTHpoBaHHH ceKUHH MHCTbiM ue- 

MeHTHbiM paCTBOpOM H3BCCTHUM CnOCOdOM pa3T>- 
eAHHHTeJIb CCKUHH MO>KHO 6blAO 6bl ycTaHO- 

BHTb He BWiue 100 m HaA H30JiHpyeMbiM 
2 5 ropH30HTOM, b npoTHBHOM cAyqae npOH30UJ- 
ao 6bi norAoiueHHe ueMeHTHoro pacTBopa. 

npHMeHeHHe npeAJiaraeMoro cnoco6a no3- 

BO^HT HCnOAb30BaTb MHCTblft UCMeHTHblH paCT- 

Bop 6e3 HanoAHHTejiefl a^h ueMeHTHpoBaHHH 
30 norAomaiomHx nAacTOB, mto yAymuaeT KaqecT- 

BO HX H30J1HUHH. IlpH ueMeHTHpOB3HHH nOFAO- 
1U3J01UHX nA3CT0B H3BeCTHblMH CnOC063MH BO 

H36e>K3HHe norjiomeHHH ueMeHTHoro pacTBopa 

B03HHKaeT He06X0AHMOCTb B npHPOTOBACKHH 
UeMeHTHblX paCTBOpOB C HH3KOfi nAOTHOCTbK), 
35 KOTOpbie TpyAHO npHrOTOBHTb B nOACBblX ycjio- 

bhhx. KpoMe Toro, ueMeHTHbie pscTBopw c Ma- 

AOfl nAOTHOCTbK) HMdOT HH3KHC H30AHU.HOHHbie 

h qbH3HKO-MexaHHMecKHe cBOHCTBa, mto yxyA- 
uiaeT Ka^ecTBO ueMeHTHpoBaHHH. 
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<t>opMyAa u3o6pereHUR 



CnOC06 UeMeHTHpOBaHHH CKBa>KHH, bkak>- 

M3K>mHH cnycK b nee HH>KHeft cckuhh 06- 

CaAHOH KO^OHHbl Ha GypHJIbHOH KOJIOHHe, 3a- 

45 KaqHBaHHe b 33KOAOHHoe npocTpsHCTBO 6y- 
4>epHofl jkhakocth h ueMeHTHoro. pacTBopa, 

H B KOJIOHHOe npOCTpaHCTBO — npOASBOMHOH 
>KHAKOCTH, OTAUHCLtOU^UliCH TeM, MTO, C UCAbK) 

noBbiujeHHH KaqecTBa ueMeHTHpoBaHHH 3a cmct 
npeAOTBpameHHH norAomeHHfl ueMeHTHoro h 6y- 

50 pOBOrO paCTBOpOB B yCAOBHHX aHOMaAbHO 
HH3KHX nAaCTOBWX ABBAeHHH, B 6ypHAbHyK) 
H 06C3AHyK> KOAOHHbl CnyCKaiOT AOHOAHHTeAb- 

HyK) KOAOHHy, repMeTH3HpyiOT KOAbueBoe npo- 

CTpaHCTBO 06caAHOH H AOnOJ] HHTeAbHOH KOAOHH 

b hx BepxHeft H HH>KHefl qacTHx, H 6ypHAb- 
HOfi KOAOHHbl B BepXHeA M3CTH, a 3aKa- 

qHBBHHe 6yq*)epHoA >khakocth, ueMeHTHoro 
pacTBopa h npoAaBoqHoA >khakocth ocymecT- 
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bjihiot nepe3 AonariHHTenbHyio KcwiOHHy, npH- pHJibHoft h AoncwiHHTenbHOH KOnoHH b 3aTpy6- 
weM OAHOBpeMeHHO c 3aKaMKofl 3thx JKHAKOcreA . Hoe npocrpaHCTBO npoKaKHBawT o6.nepieHHyK> 
qepe3 KOJibueaoe npocrpaHCTBO Me>KAy 6y- acHAKOCTb. 




CocraBHTWb B. TpHiuaHOB 
PeaaKTop A. UlaHAop Texpea A. KpaBMyic Koppetrrop A. Ocay.ieHKo 

3aKaa28 THpaxc 35V n<unKCHoe 

BHMHnH TocyAapcTBeHHoro KOMHTeTa no H3o6peTeHM«M h OTKpbiTMflM npH TKHT CCCP 
113035, MocKBa. >K— 35. PayiucKaa Ha6\. a. 4/5 
npoH3BoncTBeHHO-H3iiaTeAbCKHft kom6hh3t cnaTeHT*, r. ywropoA. yA TarapHHa. 101 



